Introduction
Groundwater is an important resource for domestic, municipal, stock, and irrigation uses in southeastern Wyoming. Thirty-seven percent of water used in the tri-County area that includes Laramie, Platte, and Goshen Counties is from groundwater (U.S. Geological Survey, 2009 ). Most groundwater use in the tri-County area is withdrawn from three primary aquifer groups: Quaternaryage unconsolidated-deposit aquifers, Tertiary-age units of the High Plains aquifer system, and Upper Cretaceous bedrock aquifers (Lance Formation and Fox Hills Sandstone) ( fig. 1 ). Table 1 lists selected physical properties and chemicals found in water, describes their source and importance, and any maximum levels established by the U.S. Environmental Protection Agency, and figure 2 shows concentration ranges for selected physical properties and chemicals in samples collected from the three primary aquifer groups in the tri-County area (Timothy Bartos, U.S. Geological Survey, written commun., 2011, and U.S. Geological Survey, 2011).
Groundwater Supply
Groundwater is water stored in the crevices, or void spaces, between particles of rocks underground. When groundwater can be extracted in sufficient quantities to constitute a usable supply for people's needs, the deposits or rocks are considered an aquifer. The porosity (size and amount of the void spaces) and the permeability (relative ease with which water can move through void spaces in the rocks) of the aquifer help to determine the speed at which water moves in the aquifer (Waller, 1982) . Groundwater is always moving by the force of gravity from the recharge area (where water enters the aquifer) to points of discharge (where water exits the aquifer). Groundwater movement in most areas is slow-a few feet per year (Waller, 1982) , but can range from feet per day in the fastest aquifers to feet per million years in the slowest.
Groundwater Quality
Water interacts with solids, such as minerals and organic matter, liquids, and gasses, as it moves through the hydrologic cycle. Many of these interactions allow chemicals to dissolve into or become suspended in water. The type and concentration of the dissolved chemicals dictate whether the water is suitable for a particular purpose, such as human, livestock, irrigation, or industrial use. Table 1 . Water-quality criteria, standards, or recommended levels for selected properties and constituents.
[All standards are from the U.S. Environmental Protection Agency (2011) unless otherwise noted. SMCL, Secondary Maximum Contaminant Level; MCL, Maximum Contaminant Level; action level, level at which 90 percent of samples collected from a water supply must be below in order for the system to be in compliance; CaCO 3 , calcium carbonate; N, nitrogen; mg/L, milligrams per liter (parts per million); μg/L, micrograms per liter (parts per billion); --, no limit established;
E. coli, Escherichia coli]

Property or constituent
Standard or level Significance
Physical properties pH 6.5-8.5 SMCL A measure of the hydrogen ion concentration; pH of 7.0 indicates a neutral solution, pH values smaller than 7.0 indicate acidity, pH values larger than 7.0 indicate alkalinity. Water generally becomes more corrosive with decrease in pH; however, excessively alkaline water also may be corrosive.
Specific conductance (conductivity)
--A measure of the ability of water to conduct an electrical current; varies with temperature.
Magnitude depends on concentration and type of dissolved constituents. Can be used to determine approximate concentrations of dissolved solids.
Hardness (mg/L as CaCO 3 )
--Related to the soap-consuming characteristics of water, results in formation of scum when soap is added. May cause deposition of scale in boilers, water heaters, and pipes.
Common ions
Calcium plus magnesium --Cause of most of the hardness and scale-forming properties of water (see hardness).
Sodium plus potassium --Large concentrations may limit use of water for irrigation and industrial use, and, in combination with chloride, give water a salty taste.
Chloride 250 mg/L SMCL Large concentrations increase the corrosiveness of water, and, in combination with sodium, give water a salty taste. 
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Copper has an action level of 1,300 µg/L, which is greater than the plot's x axis. A delicate balance of dissolved chemicals is necessary to have good-quality drinking water, as some dissolved chemicals are helpful (such as calcium and fluoride) and provide a preferred taste, whereas some can cause health problems. The U.S. Environmental Protection Agency (USEPA) (2011) has established levels of what is considered safe for many chemicals in publicly supplied drinking water. Table 1 (modeled from Carter and others, 2002) lists selected physical properties and chemicals found in water, describes their source and importance, and any maximum levels established by the USEPA. The USEPA has two types of levels, the Maximum Contaminant Level (MCL), which is established to protect human health and is enforceable, and the Secondary Maximum Contaminant Level (SMCL), which is not enforceable and is generally related to aesthetic properties of drinking water. Although these regulations apply to public drinking-water supplies and not to private domestic water sources, the MCLs and SMCLs can be used as a reference for evaluating the quality of water. The quality of groundwater is determined by the dissolved chemicals in the water at the beginning of the journey from the land surface to the aquifer, as well as by the chemicals encountered in the ground before it reaches the aquifer. Human activities on the land surface and underground can affect groundwater quality. For example: infiltrating water can dissolve pesticides and nutrients into the groundwater in areas where pesticides and fertilizers are applied; underground fuel storage tanks can leak and allow petroleum components to enter groundwater. At certain concentrations, these chemicals can affect health. Although some petroleum products occur naturally, they are not common in the three primary aquifer groups used to provide drinking water in Laramie, Platte, and Goshen Counties. Additionally, the quality of groundwater is determined by the characteristics of the rocks composing the aquifer it resides in, and the length of time the water resides in the aquifer, as it continues to slowly dissolve minerals from the rocks. Therefore, different aquifers will often have different water-quality characteristics.
Understanding Your Well's Water Quality
To determine if water from a particular well can be used for an intended purpose, a groundwater sample needs to be collected and sent to a laboratory for analysis. Analytical results can then be compared to drinking-water standards or levels to help determine suitability for intended uses. It is important to realize that a single water sample represents one point in time and that water-quality conditions may change with time. Regular sampling of water from a given well is the most effective way to evaluate potentially varying conditions. A way to help determine if the water from a well is typical for Laramie, Platte, and Goshen Counties is to compare it to groundwater samples collected in the same geographic area. Figure 2 shows concentration ranges for selected physical properties and chemicals in samples collected from the three primary aquifer groups in the tri-County area (1943-2010) (Timothy Bartos, U.S. Geological Survey, written commun., 2011 and U.S. Geological Survey, 2011). The median, or middle value of the samples collected, is shown in addition to an MCL or SMCL if one has been established. For several chemicals, the lowest value and the median are close together ( fig. 2 ). This can happen if there are a few high values for a chemical, with many more low values. If an individual water sample shows a particular chemical or property at a level greater than a drinking-water standard, then additional tests are suggested. Local, State, and Federal agencies listed in the box below can assist with interpreting your well's groundwater quality.
